Increase of segmental mobility through insertion of a flexible linker in split point of firefly luciferase.
The crystal structure of Photinus pyralis luciferase shows a unique molecular architecture consisting of a large N-terminal domain and a small C-terminal domain which is separated by a wide cleft. Protein engineering methods attempts to design the peptide linkers that make a connection between different protein domains or subunits to allow for separating domains and improve kinetics and structural features of proteins. In regard to this; introduction of a flexible linker at split point of luciferase which has a strong self-association activity, may leads to conformational change and improve general flexibility of protein. In this study, two flexible linkers in the split point of luciferase are introduced in order to test the effect of linker on flexibility of luciferase activity. Glycine-rich linkers are introduced into P. pyralis firefly luciferase to make two separate mutant enzymes. Enzymatic properties of mutant and native forms were measured using luminescence assay. Results show that lengthening of luciferase domains through insertion of a flexible linker did not affect bioluminescence emission spectra. Also adding linkers do not have remarkable effect on thermostability. The Km values of mutants were increased compared to native form, indicating lower affinity of mutants toward substrates.